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Penelitian bertujuan untuk mengetahui: 1). Kondisi bahan ajar Biologi yang 
digunakan dalam pembelajaran di SMA Islam 1 Surakarta  2). Prosedur pengembangan 
bahan ajar Biologi berbasis STES untuk siswa SMA Islam 1 Surakarta 3). Keefektifan 
penggunaan bahan ajar Biologi berbasis STES dalam meningkatkan keteranpilan 
berpikir kritis siswa SMA Islam 1 Surakarta. 
Penelitian ini menggunakan metode Research And Development (R & D) mengacu 
pada model Gall, Borg, and Gall (1983) yang dimodifikasi menjadi sembilan tahap 
yaitu: 1) Penelitian dan pengumpulan informasi; 2) Perencanaan; 3) Desain produk 
awal; 4) Uji coba awal; 5) Revisi produk pertama; 6) Uji coba lapangan terbatas; 7) 
Revisi produk kedua; 8) Uji coba  lapangan operasional; 9) Revisi produk akhir. 
Responden pengembangan meliputi respon uji coba lapangan awal berjumlah 2 
validator, responden uji coba lapangan terbatas berjumlah 10 siswa, dan responden uji 
coba lapangan operasional berjumlah 23 siswa. Instrumen yang digunakan adalah 
angket, observasi, wawancara, dan tes. Data penelitian dianalisis dengan metode 
deskriptif kualitatif. Sementara itu hasil keterampilan berpikir kritis dianalisis dengan 
N-gain ternormalisasi dan Paired Sample t-test untuk mengetahui keefektifan bahan ajar 
Biologi dalam meningkatkan keterampilan berpikir kritis siswa. 
Hasil penelitian adalah sebagai berikut: 1) Bahan ajar Biologi yang digunakan 
dalam proses pembelajaran kurang memfasilitasi siswa untuk mengembangkan 
keterampilan berpikir kritis; 2) Prosedur pengembangan dimulai dengan desain awal 
produk, dilanjutkan validasi produk kepada ahli penyajian bahan ajar dan materi, dan 
menunjukkan bahwa bahan ajar Biologi berbasis STES layak untuk diujicobakan;  3) 
Hasil keefektifan bahan ajar Biologi berbasis STES dalam meningkatkan keterampilan 
berpikir kritis siswa ditandai kenaikan nilai hasil berpikir ktitis siswa yang dianalisis 
dengan N-Gain ternormalisasi, dan Paired Sample T-Test yang masing-masing 
menunjukkan skor 0,40 dan 0.008 . Berdasarkan hasil penelitian dapat disimpulkan 
bahwa bahan ajar Biologi berbasis STES dapat meingkatkan keterampilan berpikir kritis 
siswa SMA Islam 1 Surakarta. 
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ABSTRACT 
 The objectives of this research are: 1) to know the condition of biology learning 
material on SMA Islam 1 Surakarta; 2) to know the procedure of developing the 
learning materials for Biology based on STES for the students of SMA Islam 1 
Surakarta; 3) to know the effectiveness of the learning materials based on STES to 
improve the student’s critical thinking skills of SMA Islam 1 Surakarta. 
The research used the Research and Development (R&D) method, which 
referred to the model claim by Borg & Gall, and which was modified into nine phases, 
namely: 1) research and information collecting; 2) planning; 3) development 
preliminary form of product; 4) preliminary field testing; 5) main product revision; 6) 
main field testing; 7) operational product revision; 8) operational field testing; and 9) 
final product revision. The respondents of learning materials development included field 
testing respondents consisting 2 validators, limited-scale main field testing respondents 
consisting 10 students, and operational field testing respondents consisting of 23 
students. The data of research were gathered through questionnaire, observation, in-
depth interview, and test. They were analyzed by using the descriptive qualitative 
method. Meanwhile, the result of critical thinking skill was analyzed by using 
normalized N-gain and Paired Sample T test to investigate the effectiveness of the 
Biology’s learning materials based on STES to improve student’s critical thinking 
skills. 
 The results of research are as follows: 1) Biology learning materials on SMA 
Islam 1 Surakarta has been used in learning process are less facility to improve critical 
thinking skills; 2) The development procedure began with first design, then continue 
with a media and material expert validation in order to show that learning material for 
Biology based on STES is appropriate for the trial; 3) The results of the effectiveness of 
the developed Biology learning materials based on STES to improve crtitical thinking 
skills are indicated by the improvement of scores critical thinking skill that was 
analyzed by normalized N-Gain and Paired Sample T-Test, each result are 0,40 and 
0,008. Based on the results of research a conclusion is drawn that Biology’s learning 
materials based on STES are effective to improve student’s critical thinking skills.  
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